The present study described biosynthesis of nickel nanoparticles using a bacterial strain Alcaligenes faecalis. The synthesized nanoparticles were characterized by UV-visible, XRD, SEM and FT-IR spectral 
INTRODUCTION
The use of environmentally beneficial materials like plant leaf extract, bacteria, fungi and enzymes for the synthesis of zinc nanoparticles proposes abundant benefits of eco friendliness and compatibility for pharmaceutical and many other biomedical applications [1, 2] . Inflammation is a local response to cellular injury that is marked by capillary dialation, leukocytic infiltration, redness, heat, pain, swelling and often loss of function and that serves as a mechanism initiating the elimination of noxious agents and of damaged tissue. The agent acting against inflammation is called anti-inflammation agent. Anti-inflammatory refers to the property of a substances or treatment that reduces inflammation or swelling. Antiinflammatory drugs make up about half of analgesics, remedying pain by reducing inflammation as opposed to opioids, which affect the central nervous system to block pain signaling to the brain. Anti-inflammatories are used to ease pain in various conditions including joint pain,  muscle and ligmant pain, periods pain, pain after operations, headache and migrain. It future reduce pain and stiffness that occurs with inflammatory conditions such as rheumatoid arthrtis.
Alcaligenes faecalis occur in water and soil. The microbe has peritrichous flagellar arrangement which allows for motility [3] . It is a gram-negative, rod-shaped organism observed at 0.5-1.0 μm x 0.5-2.6 μm in diameter. An aerobic microbe, A. faecalis grow at optimal temperatures between 20-37 °C [4] . Despite its relevance to the medical field, the complete genome of Alcaligenes faecalis, or any of the Alcaligenes species, has not been sequenced. Only parts of the A. faecalis genome have been sequenced by researchers. Silver and Phung [5] sequenced a 71-kb linear A. faecalis DNA region responsible for encoding arsenite oxidase as well as associated functions. More than 20 genes are located in this region, forming a "gene island" responsible for arsenic oxidation, resistance, and metabolism. These include a large molybdopterin-containing peptide subunit and a small [2Fe-2S] subunit, both responsible for arsenic oxidase. Plasmid DNA encoding virulence and resistance has been identified in A. faecalis [6, 7] . Natural biodegradation in the environment is limited by the hydrophobic properties of hydrocarbons. Bharali et al. explored the use of A. faecalis to promote biodegradation of petroleum hydrocarbons [8] .
A. faecalis is not only Gram-negative bacteria but also an environmental organism. Both of these characteristics are rarely found to cause such significant infections and have since been identified as a pathogen of consideration in the treatment of clinical peritonitis cases [9] . A. faecalis produces biosurfactant compounds that increase the hydrophobicity of the cell surface during growth on hydrocarbons that enhances the contact with the hydrocarbons and as a result increases hydrocarbon degradation. The capacity to produce biosurfactant was studied by growing A. faecalis in salt media with a variety of hydrophobic substrates (diesel, kerosene, crude oil) as the carbon source. The versatile nature of the biosurfactant produced by A. faecalis makes A. faecalis an excellent candidate for use in bioremediation of hydrocarbon pollutions such as oil spills [10] .
In this work, an attempt has been made to synthesize metal nanoparticles using Alcaligenes faecalis. The shape of the synthesized particle was analyzed by SEM. The prepared particle was elementally analyzed by UV-Visible, FT-IR and XRD. Finally, the metal nanoparticles were tested for their anti-inflammatory activity.
MATERIALS AND METHODS
NiSO4 required for nanoparticles (NPs) synthesis, was obtained from Sigma-Aldrich. Other chemicals required for our research purpose were purchased from Merck. The authenticated bacterial strain A. faecalis (U85110KA2015CO78991, Pentavalent Biosciences Pvt Ltd) was isolated from soil. The obtained strain was cultured in nutrient agar (Himedia, Mumbai, India) slant at 37 o C. It was subcultured from time to time to maintain its viability during the study period. All reagents were of analytical grade. Nutrient broth (NB), Elliker broth (EB), Luria Bertani broths (LB) were purchased from Hi-media.
Synthesis of nickel nanoparticles
Nickel nanoparticles were synthesized using Alcaligenes faecalis by treating nickel sulphate (NiSO4) of 1mM solution independently to cell free supernatant (extracellular method). After 48 h, the cell free culture (supernatant) was centrifuged at 7500 rpm for 20 min at 30 ºC nickel nanoparticles were recovered independently. The experiment was also performed in different culture media, pH (4,7and 11) and at different temperature as it is done for the production of nanoparticles.
Characterization of nanoparticles JSM-6480 LV SEM instrument was employed to study the morphology of synthesized nanoparticles which was performed at an accelerating voltage of 20 kV. Product samples were subjected to UV-Visible NIR spectroscopic study (Agilent, CARY 60) in the range of 190-1100 nm. Number of cycle was set to 1 per 1 second and lamp change value was set at 326 nm. Philips PAN analytical machine was employed for X-ray diffraction studies with scanning range of 20˚-80˚ and bond angle of 3˚. The interactions of extract and nanoparticles were analyzed with FT-IR spectrophotometer (Agilent FT-IR ATR Cary 630) in the range of 7000-350 cm -1 .
Anti-inflammatory activity
The albumin denaturation method as prescribed [11] was followed with modifications. The reaction mixture was consisting of test extracts and 1% solution of bovine albumin fraction & pH of the reaction mixture was adjusted using small amount of HCl. The sample extracts were incubated at 37 °C for 20 minutes and then heated to 51°C for 20 minutes. After cooling the sample, the turbidity was measured spectrophotometrically at 660 nm. Diclofenac sodium was taken as a standard drug with concentration of 200 µg/ml. The experiment was performed in triplicates and the mean value of the three was considered. Percent inhibition of protein denaturation was calculated as follows,
Percentage of inhibition (%) = (OD of Control-OD of Sample/ OD of Control) x 100

RESULTS AND DISCUSSION
The yield of NPs is almost same both in LB and NB broth ( Table 1 ). The yield of nickel nanoparticles using the supernatant was investigated primarily through the observation of colour change of the experimental samples in the presence of 1 mM NiSO4. Nickel nanoparticles were confirmed by light yellow to light brown. The positive result as observed by the formation of nanoparticles was maintained throughout the 72 hr period of observation. Table 2 . Anti-inflammatory activity of albumin denaturation method by using NiNPs
The color change observed for the extracellular samples were further confirmed by UV-Vis spectral analysis as part of primary confirmation. An absorption peak was observed at 375 nm and is an indication of formation of nickel nanoparticles ( Figure 1 ).
The Table 1 shows, pH plays a major role in the production of nanoparticles. We subject the bacteria to pH of 7 Alcaligenes faecalis produced maximum production of all the nanoparticles at pH 7 in LB media. (Table 1) . There is no growth of bacteria in the acidic pH in any of the media and no formation of nanoparticles, only L-B media supported the growth of microorganisms, which in turn produces the secondary metabolites and proteins which could reduce the metal complexes to respective metals. Temperature is a key factor which decides the growth of organisms and its metabolism. Alcaligenes faecalis bacteria produces maximum number of nanoparticles in LuriaBertani media. It also confirms the reduction of metal ions by the used bacteria by the observed peaks is 521 cm -1 , 1056 cm -1 , 1230 cm -1 , 1399 cm -1 , 1522 cm -1 , 1619 cm -1 , 2115 cm -1 , 2920 cm -1 and 3268 cm -1 . The stretch for metal nanoparticles was found to be around 521 cm -1 . Thus, the synthesized metal nanoparticles are surrounded by metabolites with the attachment of the various functional groups (Fig. 2) . FT-IR measurements of nickel nanoparticles which was carried out to identify the possible biomolecules responsible for capping and efficient stabilization of the metal nanoparticles synthesized by the microbes. The FT-IR analysis confirmed the presence of carbonyl groups and proteins has the stronger capability to bind the metal designating the proteins which can probably from the metal nanoparticles.
The surface morphology of synthesized nanoparrticals is studied using SEM technique, representative SEM micrographs of nickel nanoparticles are shown in Fig. 3 . This SEM micrograph confirms the formation of nickel nanoparticles. The image obtained by the SEM also showed some of the nanoparticles were spherical in shape and some of them are agglomerated to form bigger structures. In anti-inflammatory activity, Nickel NPs showed the inhibition in percentage ( Table 2) . NiNPs showed the inhibition with 51.46 % inhibition at the concentration of 200 µg/ml. Future studies may focus on the exact mechanism responsible for its anti-inflammatory effect and identify the active nanoparticles.
The nickel NPs of A. marmelos Correa possess an enhanced anti-inflammatory and larvicidal activity [12] . However, green synthesized NiNP showed reduced size and better monodispersity compared to chemical synthesized one [13] . Few metal NPs were found to exhibit strong potential for rapid reduction of metal ions. Metal nanoparticle is considered to be strong anti-inflammatory agents [14] . However, exhaustive experimental trials on animals are needed before using metal NPs as potential anti-inflammatory agents. Green synthesis is one of the major issues because of its eco-frendliness, low cost and yeild effectivness.
CONCLUSION
Nickel nanoparticles were successfully synthesized by using bacteria. The color change observed for the extracellular samples were further confirmed by UV-Visible spectral analysis. FT-IR measurements were carried out to identify the possible biomolecules responsible for capping and efficient stabilization of the metal nanoparticles synthesized by the microbes. The SEM analysis confirms the formation of metal nanoparticles. Nickel nanoparticles exhibited moderate anti-inflammatory inhibition when compared to standard. The nanoparticles from bacteria can be synthesised for the commercial purpose .But still furture investigation to be need because of its toxicity and mode of action of the nanoparticle.
